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A o i-w.ofl 4^ 7 fl^ *fll 5L^^ ^ *fl2 £^BV sfl^#^l JUtflS. 

^SSl 7llolH7} tifl*l£)Ji ( TflolB ^ *H°fl *Hl ^ < a^ Vo l till 

^lS^-. °H, TflolB^ ^1 ^ ^2 2flH #°fl 

7> 1-#S1^ iLl^l- olofl TflolH^ S^^o] ^7>*H 

TflolH ^ *lH ^1°1H ^ 7^ tij^-ol ^7^4. Wlfl^ 7l<3 

£ 2 
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^ojEl- v]$\ik A £ 7]^ 4 ^ n ^jj^lHl {Non-volatile memory cells 
having floating gate and method of forming the same} 

£ 2^r £ IS) I-I'^r 4Sr #l*fl*l 

£ 3 vfl*l £ 7^r ^ ^*HH 71^ 4^1 ^^^-i- 

5. 9^ E 82] n-H'-ir ^^fl^ ^^E^l^. 

£ 10£r E 8^1 m-rn'^r #l*fl^l ^r^E°14. 

£ 11a vfl*l E 15^ £ ^ ^*HH 4^ 71^ il^ 

5. lib vfl^l £ 15b^ 4^ E Ha E 15aSl HMV'-fr ^ ^E* 

E 11c *fl*l E 15c^ ^4 E 11a tfl*l E 15a^ V-V^r ^ ^E« 
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7> 7}^*H, £3H ^o\)A]S. *3.n.*»Q HH^o] ^ 

7]*[&.z}°]t\-. #7}^°_g. TflolB i|W 7|M 

SS e] »o v #tH 4^, 31 o] -i- hsj| ^*l"t 0 l 

F-NB^^(Fowler-Nordheim tunneling) *>-§-W. >1MH 

^•y-C^S-n^ ±7] x\<&)°] ^]7>£l Jl, ol ^oj-ofl 4^ TflolH^l 

tIMH* ^ 71^ 4i7>^ 7i#*y ^(Coupling ratioH 

*H TflolHoll -fM^ OH- l+B}^Cl-. ^, 7i#^ *)-£o] Til^ 

. <H TflolH #^1 *1 7VS|fe ^^vHl tfl^; TflolH^l -B-7151^ £«H T^tf. 
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7i€^ wl-ir^r Tfl o]H ^ *IM Tfl °1H ^ £3 ^7>^^- #^*V 

°1&l7H ^^-o] z\)<££\51 $X^r. 

<13> ^ ^o] ol^Jl^ ^ 7)^ 4*fl^ ^^°*M: ^H*H 71 -t^ ^ 



<14> ^ i£^ol ol^Jl^ S>fe rfS. 7l#^ ^4^^* Sh^l^l 7^1- 

[i£^4 ^ ^ 

<15> 7l#^ 4*H» *m*}7] ^ TflolB* ^ til$l^ 7l<^ « *fl 

oi wl^^ 7l<^ ^ ti>5i*il7m°)l ^£)<H %^^^^r tH3*Hr ^4^3^ 

-i: 3LW4- 4V7I #^°fl 4^7fl5l afll 5L^ J^l" ^ ^7flSl *fl2 51*1 

nv sfl^S-ol JUtfljiL ^SSl 7llolS7V Bfl*l€4. ^"71 #5.^ TlHH ^ 

#71 4°H *fll £^ 0 1 tM^- °H, ^"71 TlHS-4 ^"71 

*fll 3fl^ ^ ^71 *«2 51*14 *fl€ ^ ^7> ^-€^^1" 

<16> ^fl^JliiL, ^>7l *fll 51?J4 Sim £ ^"71 *fl2 51*14 ^ 51^£ € 

4^el^4(doped poly-Si layer)o.S ^l^^l^, 4^ *r4^=r 51^*1 ^^Tfli^Hr 
4(do P ed SiGe layer) <13- °1^4^r 7 A o] 4£4*r4. o H , #4 5-§£ #4^4€- 
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nvo. t-#£|<H #7l TflolS #^-*V -*|L£-g- ol^JL, #7l € 



<17> ^-.71 7]^ ^o. ^. 7l Til ^-w-ofl ^-71 7^*1 

^ tifl^^ Tfloje ^ ^ <#7) *lH TflolH #^"4 #3.^ ^1°1H A}°H 7 fl^^ 

<18> ^-71 *}*\^ 7)0^ ^-g- A o V 7 j ^ Tfl o]B ^ #71 %# ^ ^ #^ 

vfl^ll «fl*l€ ^#1^ cl 4 1 91^. °H, 

#§KHr£) ^ #71 7llolBSl <H^£-£r W> B^^. ^-71 

f^S^ iflofl ^-71 711 olH rd^g^ ^ ^ °>£fl^ %#<3^* 2- 



^Rr 3^3" 58^°! tifl^l 



ojcf. #7) E-l^^- ifl<*|| ^"71 §3.*g 711 ^ 



#7l ^}°H *fl2 7fl ^fl ^ ^ ?H wy^^Cf. ^-71 *fl2 ^<£^£r #7l 

*il l ^^Hl wl*>°^ ^1* ^ ?H ti V^^*>4- 



£| ^^^^T *H^4. °1 W <H^ ¥i£^ll 7l^r<>ll i7}^^ *§^H 



.» cri c3 -O. 

O O — I 3. 



^^1* ^^^4. #7l #<^1 ^fll ^^-a- ^^*>31, #7l ^1 ^ 

^ ^ o>£^7l^ ^Hl ^7flS} ^ 1 H^sv^ ^ ^7fl^ *112 ^^i^-lrol in 
cflS. ^ TlWlH S^^-i: tt4. #71 TllolH SL^^V-i- 

# i^>^ 3flE^ -^^^ *±*m<^ il^^l ^ #5.^ TllolHl- 
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^#W. oH, Aj-7] Aiz^-o. ^ ^ 2 £7jni. fo1 i cfl^ ^4^Eflull- 

<20> ^^O.^., ^"71 ^ ^"71 ^2 ^ 5^3 € 

°]^ ( #7} ^4^r He0 2 7^# S^>fe ^Z|7>>1# A>-§-^ £A|Alz}..g. A>-g- 

«Hr ti>^-3i§>rf. Aj- 7 ] ^ z^7>i^ #7] 5L^£ i-B^Bl-g-^l #7l 5^§ 

^3-7fl5.D>^-^ oiAl^(i n - s itu) «o u -!^ £^Kr 3°1 wV^W. 

TflolH ^#*Rr #3l» t) ^ $14. oH, Aj-7i ^olH -B-^i^- 5fl 

^ ^ Aj-7] ^ oiH #^£r #71 TlHB^l #-¥-^ ^ a o hi 

<22> A o l-7l TlHS, #71 TllolB -fr^ SfllS ^ #7] *lH ?1] °) H *]^§- 

^#*Kr y o Vl 3£r #7l Tfloje °1## Al^o.^ ^u^c*) ^ ^JE £ ^nV 

2fl€* ^*Kr ^ #7] afltil TilolH S^o} ^tfJSr Aj-7] 

^Hj-Aj Aiz|o.s. -S-l^^^l £t= ?1HH sfl H-i: ^#^, # 

71 TflolH £ ^nV ^ tiV^^ ^ #6fl 7\}°}^ #7> -ft-^ ^ ^o] y]]o} 

E ^>^5. ^#*Vcf. Aj-7] ^o] 711 #71 TlHB -fr^ ^ 

#71 TllolB S.^ S^-fr ^^S. 3flE^*H *V3l5. TlHB, y]]o] 
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<23> C] l}o}7M, *] ^ a cH^ #7] *M TflolB ^ ^3 #7] °J °4 #^fr 7> 

TflolJE, ^-71 TflolB -B"^^- *D€, #7] »H TflolB £ ^- 7 ] Aj^ ^o] 

H. sfl^^r ^*Hr #7l TllojH :£*}^M- ol«j-^ ^jz}o S sflt^sH °ll ti l Til 

olH zflig^ ^^^>fe #31* if^T $14. ^7] ofltil TflolB B*m- sfl^ 

#7l Al^Eflf £^ Tflolje ^^€r>Jl 

, #71 TllolB SL*!^ ^fl^-ar 5Hr «]:5L*ll7l# ^ #ofl *H TflojB -fr^ ^ *H 

711 °1B #^^Hr *Hl5L ^^W. #71 *H 711 °1H #71 TflolB 

^ #7l TflolB sfll^ <£^3^ SflE^^H TflolB, 711 

°1H -ff-#^ sfl€ ^ *IH TflolB ^f#W ^H, #71 *M TllolB 

oj^ol a o V 7 1 #* 7^1 ^eH TllolB ^#^4. 

< 24 > ol^ ( ^JjL*> JE^l-fr 4^*1 €*H» #^*1 ^^S. 

^ ^SL^ ZLElJl ^XHTll £ A>Aj-ol £^ ^ *}7) $fft ^} 

#3<H*l*r ^014. £^#oll ^ ^ ^^#^1 ^flfe- *§n^-Br 7}*}7] 

4#5lol^ ^ol4. tttl #°1 # 5E^ 7]# #<H1 $14^- ^SH^l^r ^^Ml =1 . 
3£r ^ SE^r #ofl ^1^ ^ 9J711-1- HL^r ^^1 o\) ^ 3 ^ &ol 7 fl 

Til « 
<25> ^aHI 1) 
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ojx}: 2003/7/2 

1020020081790 " * r 



<27> £ 1 



m £ 21- %S*V^ , #E*l|7l#( 101)41 $3*Hr i^^^ 



(103H m&*. W i*Hfr2Wl03)* i^^^ °l^o^ ^ 

,> 7l «#<gq ^ofl si.mm ^ «^ 7fl^iB(nob)7v *h>w. 



<28> 



#7l £3.3 *MB(110b)fc 4^113 *fll £^ sflB d€ .(i07b) ^ 4^7fls1 *fl 2 

aflfi*(109b)ol $2*>7M ^4. #7l SL&*t *l|€(107a) « #7l 

A2 E^nv ^^(I09a) * SW-fc #7l #3.^ TflolHCllOb) ^3 ^ 

^.o. o] s J1> # 7 } TflolB(llOb) ^3 E^-^r °l€-4. 

#7l *fll 51^ ^(107b) * #7l *fl2 ^fl€(109b) * 5^§£ € 

«V^^4. *U 5L*d^ sfl^(107b)ol #7l 5^§£ #5^^-0.3. ol^^ji, 



#71 *fi2 sl&* *A€(i09b)°l #71 5^S€ ^el^sW^a °1*<H3 ^ 

71 ^|l 5L*d^- i||Sl*(107b>fr tt^ #3-3 XMHUlOb) --^ 

o ls .^ oH tij-sfl, #71 ^2 5L#^ ^^§(109b)^ #7l #3.3 TflolH(llOb) ^ 

<so> #71 #3.3 TflolB(llOb) * #71 *#<33 *>°W 3* 3 3^ *H€(105a)°l 7fl 
7fl€4. #71 ^<S^ 3fl^(l05a)^ ^e|§#^^S o]^o]^ ^ o^cf. #71 #3. 

% XMH(llOb) #M #71 tf#<8^* 7>S*lSfc tIH TflolB ^^(120a)ol tifl*l« 
cj-. oH, #71 *H 71HB *l^(120a)£r #71 #3.3 7flolH(110b)Sl SLttm m 
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v 

vy-JfofljE tifl^l^4. #7) *1H TflcjH ;^(i20a)£r IStfi, £^ #514^ 

^3.*$ Tfl 110b) aH<^1 711 olB 2fl^i(115a)^ 7fl^^4. ^"71 711 °1B 

^1} -fr^ ^^(115a)^- #7] TllolB(llOb)^ ^ ^3 A^^Bfll- 4 

4, €-i^}7fl tifl^ElJi, #7] 71H;e #^-(120a)£- #7] 7flolB(110b)^ 

^« f- 4^-1-^- *1)£4. ^"71 TflolH .<>-<£ 4 3lfl^(115a)^r -B-^^-SL o) 

^0^4. ofls. ^s^^-AVsl-^- 0N04( oxide-nit ride-oxide layer) 

4. $14. °H1 ^SM, #7l TflolB -8-#4 ^(llSa)^ ^>7l 0N04°H «1*H 
^-H-^^r-i: ^ Jl-B-^^S. o)^o]^ + o^cf. ^-71 TflolB #^-(120a) <##4 

^■71 #^<3^N #£t-5H*#(122H «fl*m4. ^-71 1-^1-^#(122)^ ^i/^efl 

<31> ti]^)^ ^oflxi, Al^BflSl ^o.^ ^]*H, ^"71 TflolH 

(110b)4 £^*H #7>«1;4. <>H 4^, #7] *H TflolB #^(120a) ^ -^71 

711 °1H( 110b) °1 f^TT ^7\^SL£.^, ^7} 4o] TflolB ^(120a) ^ ^71 

-fS.'g Tllolie(llOb)^ ^^i-g-^ol ^7}%t\. ^sf^AS.', t^#^ «l^c,l ^7}3rH *1 

^ Sfe dl7l ^^-g- ^^1^ ^ $14. 

<32> #7] 7l^ ^ ^-71 TllolH(llOb) ^"71 E^^«g^ 

(105a) 3£-§- #ft°] FN 4\|^ 4^ ^ ^ $14. 
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^^(nand-type) #Hfl^ 7l<3 ^> S^r (nor-type) ^sfl^ 7l<3 4: 

<34> £ 3 S. 7-& ^*HH ttJ-S. Hlfl^ 7l^^l^ ^ 

< 35 > £ 3-g- ^sMJl, «V£^1 71^(101)^ ^^^H 4l7>^^^(103)^: ^ A ^H *^ 

<^<*.g- tV^t}. ^l7l-^-El^-(103)^r ^7>^-Sl^-AS. S^f* ^ Aj-y] 

#^<*^- a]-£^7l^: #o|) fc^ ^^^"(105)* ^7l E^^^^- 

(105)^: l-^ 1 ^ CVD -^el^Sl-^S H^tt 4 1 5^. 
<36> ^-7] E|\t ^<a^(105)-i: ^ a>£^l] 71^(101) ^ofl TflolH £^^"(110)# 

^cf. #7] TflolH :£#^(110)£r 4t121 ^1 £^^#(107) ^ 4^r7fl2] ^2 
1-C109)* ULtflS ^^tb^. ^-71 51*1^(107) ^ 4>7l ^2 £^^-(109) 

<37> ^-71 £^§^ #Sl^S]€"^- ^ ^El^-7llsn>^5|-^ o] A ] ^( i n - S i tu) ^ 

<38> Aj-71 TflolH £^^-(110) #°fl 3fl^i(112)^: ^^W. 

<39> £ 4 ^ £ 5# , ^-71 sflig(112)-g: oj-^aS ^}-g-*H #7l 7lM 

H H^SV(110)# o]W o V^ AlZ|C_S 3)]E^S>^ oflti] TflolH £^nV 3fl B} ( HQa)* ^ ^ 
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4«- ( 107a, 109a 7fl°lH £#4 sfl^(iiOa)^: #7] 

Bj- 3fl^(110a)* ^4^H -S.^^ 4tt 7fl°lH 5^4 afl^dlOa')^ 

(107a,109aH tfl*H ^4^*1* ^7) He0 2 it^b 

^47"h^« a>-§-^ ^AiAizl-o.^ ;*l*S<5Kr ti>^-^^. #7l He0 2 7}^ S.^} 

^ ^7^7}^ ^7} £^§S} l"4^4-^4 ^ ^7l ^&)^7llSD>^-^-oll cfl^c^ 

4^1^ til* ^13-2-5., A o V 7l He0 2 7}^-§r If5}fe ^^-7>ife ^-71 -£ ^ € # 

£ 3^1 *fll ^ *j|2 3£^^(107,109)°1 44 ^7l 5L^§^ #4*3^4 ^ £ 

a o v 71 -« o v^ ^2 £^41:(109a')^: ^7} ^ 

^ ^4€ ^11 S^-i-CK^a'H v\ 444°1 ^7) TlHS 5L#4 

(110a 1 ) ^W^r °H tii^fl, ^7] ^f-^ 44€ *)U £#4 

-^(109a*)-£- ^#=H #7] TflolH £*14 sfl^dlOa') Wit ^-Srl-S. ^€ 

<4i> H 6 ^ 5. 7% %2i*\t£, ^7) TflolH £314 3flH(110a , )-i: 4fe ^£^71^: 

(101)^.5. JfEi 4V7I 4#4 5fl€(112)^r 7114^ ^7} TflolB £#4 ^^(HOa*)^ 
#Jfi£.§. i-^Al^lcf. ^-71 TllolH £^4 3flll(110a')4 A o VJ f ^* 

^7l^r(101) ^ #41 -M4tt 7flolH jg^ -^4(115)* H^t*. °H, -^"71 Tflo] 
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B -Fr#^(115)£- <#7) TlMB 3£fl€(110a') ^Bfl» 4^ 

^Tfl ^^€4. A o V 7] TflojE ^-^^^(115)^: ^-^^^1 ^BlM:^ ^ 0N0^ 

3. ^ ^4. ^1, A cM TflolH •6-^^(115)^: ^"71 ONO^H «1«H 

<42> ^-7] 7(1 ©IB -fi-3Wll5) ^Hl *IH 7fi°lB *H-^(120)^- *§^th}. #7l *fl 
<H TflolB ^*Kl20)£r ^-71 TlHH sfl^dlOa')^ ^W-^ 

3. ^^1- *r 5a 4. E^^l l-^^sl^^ £4^ °1 -f^M ^-7} 711 °1B 5.$.^ 

<43> AJ. 7 ] ^]o] TflolB #^-(120), ^-71 TflolS ^ -a-^BT-(115), 7fl°l B £-3 

^ sfl^(iioa') ^ ^-71 Ei^ ^^^-(105)* <3^J13. sflEi^H em 
^<£n| 3flBKi05a), TflolH(llOb), 7llolH -fr^ sfl^l(115a) ^ *1H ^1 

°1B ^^-(120a)* ^W4. ^71 7flo]H(110b)^ afll s))€l:(107b) ^ 

*fl2 sflUl-dOgb)^ HtflS £31, ^71^^.5. ^s1^4. ^7l ^1 

<H TflojH ^(120a)-& ^7l 7>S.xl^cf. olufl, ^y) *H Tfl olH 

(120a)^r ^"71 #5.^ 7flolH(110b)Sl iL^Bfl^ #6\)5. ^^1€4. <a^H , 

^-71 #3.^ 7fl°lB(110b) ^ ^"71 ^lc^ 7]}o]^ ^q-(120a)^ ^Sl-g-^l ^7>^cf. ^ 

2|-^O.S ( 7i#^ ^7>SH ^7} TflolHCllOb)!- ^fe Hl^l^ 7]^ ^ 

<44> ^1-71 TflolH(llOb) <#^£) SHg^ $1*1 ^ #7l E^^^^-(105)^r 
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<45> #7l *lH TiHH #^-(120a) ^ *ll<>| TflolH ^(120a)«- *H 



A>-g-^H 0 l^r-&* -tM »H XMH ^^-(120a) <8=^ 

ofl £ H H^l^ 3^^(122)^: 
<46> (^H 2) 

<47> ^^5] t}-^. ^XlofloflA-^ a. ^tgo) a>^i-o] ^-g-^ EEPROMCElectrically 

Erasable Programable ROM) iL^^K ^, #7l EEPROM €^ 7lHm*r 

tgnj)^ ^ta^ 5Hrt}. Htb, #7l EEPROM -fi£r -#7} 1-3. D 7)1 °1H # 

<48> £gf ^ «1$|1M3 7l^ M-B^-ifl^ 

<49> 5. 8, £ 9 ^ .£ 10# %^*>^, ^£^171^(201)^ ^^^-1: tt^Hr 

203)^1 Hfl^m4. %7] i^>^r£l^-(203)^ ^^-Bl^S. °l^f-<H^ 9X 

A. 

<so> ^7} Til 215b )7> wfl^mcf. -S-71 #3.^ 7flolH(215b) 

oj o. ^.^^Hflolcf. #7l #3.^ Til olB (215b) ^=r 4^^^ 2fll sfl^s. 

(213b) 35 4-r7fl^ A]2 3fl^lr(214b)^l iHtflS. ^2:°ltr. #7l *fll £^ 

^ sfl^(213b) ^ ^7l ^12 sfl^(214b) ^ ^VM-^ l-t^H ^-71 TlWlH 

( 2i 5b ) ^1*0} Jf.«-g- ol^-ji, cfs. sj-uj-^ #5L^ 7flolH(215b) .2. 

oj^-cf. ^-71 *fli 2fl^l(213b) ^ ^71 ^2 £^1^- sfl€(214b) ^ *r 
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ol^X|fe ^Jo] h}^*}^. #71 *Ql sfl€(213b)ol ^-71 

^• < H^ n fl, ^"71 *l]l s)]Ei#(213b)^- ##£H ^-71 7flolH(215b) 

Ir^-tF 3"&-§: <>1-^, °H <$7] z\}2 sim#(214b)^ #7] Tflo] 

H(215b) 

<51> J£ 7 ) 7]]o]E(215b) ^ ^"71 A>o]ofl 7l]o]E ^<£nV sj)ia(207aH 

7fl*l)€4. °H, #7] 7flo]H(215b) ^pjLTgo] ^ H o>Eflo^ M^-a: 

<§<*j(209H ^l^TT £o] M}^^, #7} ^(209) ^\o\) 

3WRr ^"71 ^S.^ 7flolH(215b) ^ #7] A}oloH E-l^ H<£^(21lH 7fl7fl 

B)^ ^o] t^^c}-. a> 7 ] E ^ ^^n>(211)^r #7l 71HH. £^ 2fl€(207a)^l «1^> 

^ ^ ^ Mf^^cf. ^71 TflolB sfl^i(207a) ^ 

<2<2K2ll)£: -^el^^^AS oi^^ ^ 014. 

<52> a o V 7 ] 7Ho]B(215b) ^Hfofl ^^^^ 7>S.^s^ *lH TflolH ^i^- 

(220a) ^1 afl^l^nf. olrrfl, #7] 7fl°lB #^(220a)£: #7l #5.^ TiH B(215b)£] 

-2-€^^fl^ ^ «fl*l€^. ^7l ^fl^ 7l)o]H 3^-(220a)£- 

(220a) ^ 7flo]H(215b) ^H°fl Tfloje # 
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XV Jfr^ sfl^(219a)ol AA^A. # 7 1 *** ^^a)* ^ 

7floiB(2i5b)3 #^ * 44, sat^ yfl^l^ls, #7l *lH A 

olH *d^(220a)^r #7l *5L^ 7flolH(215b) **** *fl£4. #?1 ^ 

olH -8-£4 ^^(219a)^r -fr&nQ ^^#^-4 SL^r 0N04(oxide-nitr ide-oxide 
layer)^-S- °1^<H £ ^ 5A4. °H 4*M, ^ 2 A^( 219a) ^ # 

7l 0N0441 4*H £fe t 5£4. 

<53> ^ #3.^ 7flolB(215b) *7l «#<^ #^» 7>S*|Sfe *d^ Tfl °1 H 

3fl^(222)<>l #7l ^ 71MH ^(222)^ #7l *lH ?lHH ^(220a)4 

3g*g«Ml »fl*l€4. #7l *fi(222)£ ^ 7flo]H 334 

5fl^(207b), ^ TiHB ^(215c), ^ «(219b) « ^2 



^ TflolH ^(220a)^B ^ &4. #4 Tfll ^ TflolH ^(215c) 

7flsl *fll £#4 ^^*(213c) £ 4^114 m £314 *|€*(214c)<>1 SUfl 

3. *r $14. ^, #7l *fll ^ TflolH ^^-(215c)^ #71 

7flolH(215b)4 M 4-2-3. o}^o]^_ ^ o] ofl t^H, #7l ^ TflolB 

-M4 *im(219b)^ #71 TflolH ^-#4 *|€(219a)4 #34-2-3. 4 

^ ^2.4, #71 *fl2 ^ 7fl°|H ;*R(220b)£r #4 *1H TflolH ^(220a)4 
^<y*V M4.2.3. <>l-?-4 &4. #7l *U ^ ^2 ^ tIMB (215c, 220b) 

o. a]sL #7132.3 ^€ 5^4. 
<54> ^"71 #3.^ 7flolB(215b) £ #71 #4 TflolH ^(222) #5 

hj #^^-#^(205)^1 #71 7flolH(215b)^ H ^4^-°! #71 fS 



S-##(205)^l °a^4 ^sife ^J°l 4#^*>4. °H 44, #7l 
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7flolB(215b) *HM #7l «<^(a) * #7l 7flolB(215b) * # 

71 #5L*3 ^^1-^^(205)^ M*8^(b)^S #71 3« <^^(209)^ # 

<55> #71 #5L^ 7flolH(215b)^ #71 #sL^ ^l-^(205)oil tfl« ^3 »^<8^ 

g #71 <M TflolH ^(222)3 #71 #5L^ ^1-^(205)^1 tfl^S ^ tf^eH 
AA *^»S^*(223)*»1 #71 *£#*a*(223)£ EEPROM €^ iiLi/E. 

<56> #^V EEPROM ^ #71 <83(209)S #7l #3-^ ^^^^^ 

(205)^ #71 7llolB(215b)S. -f^T^, #7l *MB(215b) 

vHsl ^d*>*°l #71 *£#«K!*(205)iL3. ##€4. °H, 3*1** FN 

<*(209)£ t£ fl**. °H<*fc. #71 <8^(b) 3*H «*l a*»<>l ^ 

TflolH Sfl^d(207a)^- 3^1! ^ ^ 

<57> #^*> EEPROM #71 7llolH(215b)^ A€ °J*V^ 

S^^o] &7\tt. oH tq-BV, #71 7flolH(215b) « #71 *W 3^ 

(220a)7^ 33***1 ^7}^. «^oa, *M «l*cl ^7}*H ^1 EEPROM € 

si ^-^SH: 5d4. 
<58> £ Ha xfl^l £ 15fe €■ -s A l °fl 7 ^ ^ 

* ^^*>7l ^^£foH, £ lib vfl^l £ 15b^ ^4 £ Ua tfl^l £ 15aSl IV- 

IV-i: 451- #1*113 ^ He vfl*l £ 15c^ AA 11a ifl*l £ 15aSl V 
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<59> £ lla, 5. lib ^ 5- 11c* ^2^3, te^7l*(201)^l ^^^l 

(203)* *i#*H #7l &*>«-2W203)* B^*l i^^ D ^ 



S-SBJ .g-^-g- 



60> #7l ##<3^ A d^3°-S ^SJ*M 

J^(205)* ^#W. #7l #51^ 1:^1-^^(205)* ^ #41 *HH 

3^(207)* M«r^. #7l TflolH ^«a^(207)^r l^sH" Sfe CVD -M^JrJWS- 
3. Mtf <r Sa^-. #7l TflolH 33^(207)* ^Ei^^H #7l tS^ #^#^># 
(205)3 i^^* 2^*1 71 ^ 7fl^(208)* $#$4. #7l 7fl^(208)7> ^ 
^ E ^ % > ^^(209)^1 #7l #5.^ 1:^1-^^(205) #4| 

^(211)* 3#^-. *H, #7l 3^^(211)^ #7l 7flo]H £<3^(207)3 ^ 

«n &n s<>i «>^*n^. #7i E^^^^(2ii)^ <&&m cvd 

<6i> ^-71 ^# ^^(209)ofl fl*l*Rr #7l 7fl^f(208) g #71 Bm3^(211)£ 

<8#*Hr #31^ TE 5^- 

<62> # 7 1 £^^(211)* ^ ^rH^I 71^(201) ^ #41 £.#^(215)* *8 

##4. #71 TflolB 5L*W215)^r ^7flSl X|i £^^#(213) ^ ^Hr7fl2l XI 2 
^#(214)* m^S. *8#*Rr «>^^- # 7 1 *U H£^(213) g #71 

X12 513^(214) ^ *W*r 5L^€ ^#*K2, ^ sm-fe £^ ^ 

Bl^TflS^^S. $#*Hr *M «>^*V4. #71 5=^€ « 51^21^ 3 #71 

€ ^^^Tfls^^ olAl^(in-situ) y o^^-a H^fe «H^*V4. ^ 
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<63> TflolH £*1^(215) sfl€(217)^r *8^th=h 

<64> £ 12a, £ 12b, £ 12c, £ 13a, £ 13b ^ £ 13cl- ^^S, A o v 7l 7)}°}^ 5.^1 

^(215)4- A o v 7l sfl€(2i7)^- D}ias A>-g-sH *14°-S 3flEi^^H °fl 

Hi 3HH SE.^ 3flli(215a)^: ^tf"4. #71 ofl«l 3MB S.^ ^€(215a)^r 
tWHSI # ^-71 ^>^-el^-(203) ^Hl $1*1 *Rr ^Ir-i- 

4. £A)^) gStM^, o] 2flE^ ^£S, ^#ofl 7flolB7> #7l 

i*l~g- 5^(203)* 33)3.*H o] £tr}^ 7flolES. ( n] £ A)f-)S- -r-&) ^-e^tf. 

A o v 7l ofl«l 3HH 3fl^(215a)5l iv§^ ^^^r ^"71 ^zj-^) *ll l ^ ^12 

£^°vi-(213a,214a)S- ^€4. 

<65> °]°\*\, %7\ sfl^(2i7)^- tM *V-8-*H -SM oflHl 3HB. £# 

^ sflBi(215a)^ ^l^H -S-€^^2l £fe 3HB ^^(215a')^: 

Aj-71 Aizl-^ 3H ^ 312 £^Bi-l:(213a,214a)^ 

tfl*H Alzl-AjEBtill- $Hr£f. Aj-71 ^-«<H ^z}-£ He0 2 7fi» i^fe ^z^}^!- 4 

v 

zj^z}-_os 3M yf^^f^f. ^7l He0 2 7}if if-^ ^z]- 7 >^ 

#7l l-^^Sl^-H]- ^ AJ-7] £3g5j Aj^ ST)] Hp^o}-^ C|]^-Cr) Alz]-Aj EMail- zl- 

^cf. ^-313-2-5, #7l He0 2 7}i# 5L^-*Hr aiz]-7>>i^ #7l #^^s]e^Hl 
«1«H ^"71 ^el^-31 sp^^ c-1 ^z^i}. °15. SlsH, £ 12b£) 311 

^ 312 H^^-l:(213,214)ol z}-z}- av 7 ] £ ^ f^^s}^ ^ # 7 1 ^5} ^-711 s p].^ 

^€ , A j-7l Aiz^-^ 312 E^i^-l:(214a')^: #7l ^z^^ 3|i 

48-20 



<66> 



1020020081790 « «i*>: 2003/7/2 

5: ^-(2133' H 3 ^71 TflolH ^^(2153') iL^-^r 

^^^cf. ojofl tiV^fl, # 7 1 #7l *fll 5L^i^l-(213a')-& «3 

ol # 7 j ^1 olH H*!^ 2fl^(215a')^ Ir^-^V ^£-&H 

S. 14a, £ 14b, J£ 14c, £ 15a, H 15b ^ 51 15c!- %2,^, #7l 
sfl^(217)^r ^7} TflolS H ^nv sfl^(215a')^ #^-§r ^#^1^1^. ^ 

TflojH 51^ 3fl^(215a')^ #^^°r H^Hr £51*11 7^(201) ^5. 
^*lr TflolH -3-^(219)* <§#*Kii, ^71 TlHH -3-31^(219) *lH 
olH ^^n H 220)^ $# ^71 TflolH -R-3l*K219)£ #7l TflolH 51^ ^ 

€(215a') rcf^ *HH £^(220) 

o. ^-7] t^oIb 51 ^ ^mSa') ^.s.*V ^« ^fl^:^. #7l T1HH 

-^-^^-(219)^: -fr^ 5 }"?! ^2l^-#3^ 31^ ONO^S. *r $14. ^ , # 



71 TflolH -fi-3W219)£ ^"71 ONO^l ^^°] ^ JL^^H 

- 01 cf. ^71 *1H TflolH #^(220)£ 51^€ #3^3^ SSr #3AH^o.S 

<67> Aj- 7l ^ TflolH ^^(220), ^ v 7l TflolH -^^(219), #7l TflolB 51*1 

^ ^(2153') ^ #71 Til olH €°l^-(207)# <34H-°-5- sflE^^H Tfl 
olH ^^nv ^^(2073), tS^ 7llolH(215b), tIMb ^ -fr^ ^(2193) ^ *W 
TflolH #^(220a)* fl^W. 014 ^AHi, ^-71 7flolH(215b) <U^q #7l 

#■§: 7>5.*1 s^. TflolH ^^(222)1: ^#^. #7l TflolH 

(2203)£r #7l ^ TflolH xrflBl(222)32l- 3g^s>Tfl #71 *#^«^-Sr 7>H*1 -E-i} . #71 1- 
JL^ TflolH(215b)fe *)U 2fl^l;(213b) °A ^12 5L*i^ sfl^l-(214b)ol StflS ^ 
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^l^m. gji t s.^ 7flolH(215b)fe ^-i: SHr 1 }. ^*fl. 

^•71 7flolB(215b)^ a^3°l ^7}%A. #7} 4°\ TlHH #q-(220a)£- #7] 

^S.^ 7lHH(215b)Sl ^ ^ ^°fl£. 443^3., # 

71 7flolH(215b) £ -8-71 *1H Tfl^lH 3^(220a) ^^-§-^°l ^V^M ^ 

«l-§-°l ^7>^. °H ixj-el-, ^-7] EEPROM 4^ ^31^ #i A l^ 9X^r. 
68> ^-71 ^ 7flo]B sflBi(222)^: x\$)S. ^ ?11 0 1H ^<£A 2fl^l(207b), ^1 

^ TflolE ^^-(2150), ^ 7fl°lH -fr*W219b) ^ *fl2 TlHB 
(220b)S. ^€4. #7) m TflolH ^^-(215c)^r *)U *H€#(213c) 

n] *fl 2 3fl^l-(214c) 0 l iHtflS ~i L 2i'S" 3^4. ^, #7~1 afll ^ 

TflolH ^(215c)^ 7flolH(215b)^- °1 ^o] ^ t$o] 

HV^-^^rf. #7l Tfl^lH $r&A 3fl^(219b) ^ ^2 %n TflolH 

(220b)fe AA ^7\ TflolB 3flH(219a) ^ #7l *IM 7fl°lH *l^-(220a)3]- 

<69 > ^. 7l 7flolB(215b) ^ -*7l ^ TlHB. 2()^(222) A}o-|o} ^o§^6fl #7l 

1:^1-^-^(205)01 tifl*l£ch ^71 #3.^ Tfl ol e (215b) 

#7] tf^QQAttll) ^Hl ^^€4. °H ^71 7llolH(215b)^l ^^^r 

* ^>7l 1:^1-^-^(205)51 'U^^r 

<70> Aj- 7 i 7fl°lB(215b)sl ^7l -&5L*g ^#^-^(205)^1 tfl^ ^2] 

^ TflolH ^^1(222)51 #7l S-S-fJ S-£!-3H^(205)<Hl cfl^ ^ % 

A^^ofl ^eh^ o,^ ol^-s.^. ^og^ zl-zj- -i-^2KF§K223)# >^ 

7l 1-^1-^-^(223)^: ^7} EEPROM 4i^.i/H.efl<y ^^^1 *fl^ ^ ^14. 
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<7i> #71 1-^1-^-^(223)^: *>51*fl 71^(201) ^ ^Tjr^^C 227)^8: ^ 

$v\5L, #7] #*M<3 ^-(227)^8: ##«H ^7} ^ 7\)o)^_ ^(222)^1 °J^*V #7} 
^##(223) 4 #7)2\SLsL ^#*Rr wlmef^l ^£3^(227)* ^tb4. 

(230)£ #7] alje 5} o](230)^ #7l tIMb #^-(220a) ^ #7l Tfl 

°1B ^^"(222)^: 7>5.^l€-4. 

<72> £0^ igj-^ofl f-^ TflolHl- Wl?)^ 7]^ 

°lB£) X^3-8r ^7H?14. °H , #71 Tfl olH ^ 711 °1H ^i^-^ 

^-§-^ 0 l ^71-51 ol, 7i#^ «1 #ol ^7>W-. ilS., #71 Hlfl^ 71^ 4^1 



48-23 



1020020081790 ^ 2003/7/2 
1] 

ti>£^l7l^l ^#33 «-^3* th^*Kr 4i3-£-33; 

#3 #^1 1*11*133, 4^U3 *fll sfl € I" ^ 44=^11 3 *f!2 £ 

#3 sfl^-i-3 Htfls ^3 7fl°lH; ^ 

#7l #3.^ TfloiB ^ #71 A >°H1 ^fl^fl^a ^1 ^^3^r £W, #3 

7floleo] ^£ #7l afll £.^3 ^€ ^ #7l *fl2 £*13 ^ # *>3-7> 1- 

#33 -SL^^^fl* 3^ ^ <?}^ til 3 ^ 713 €. 

2] 

*11 i ^°fl 

#3 *ni £#3 ^ #7l *fl2 5L#3 sfl^ ^ *>3-tt #3^3-^3 

(doped poly-Si layer 3 -¥-3 3^, t}^. §>uf^ £^§^ ^sl^Tll S^t^ldoped 
SiGe layer 3^33^ *\r$= 331H3 33 €. 

[*j^ 3] 

2 %H &33, 

#3 #3 ^3 €-3^ ^#33 #3 #3.^ tiHh ^33 

3 ¥-31, #3 £^§^ ^e^sTim^^ #3 711 3 B %33 -£4tr 3 

^ 3# 4^ ^-3. 3-^ 33 1 £# 33 -ft. 
[^Jt 1 * 4] 

^1 l %M1 &33, 
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^71 *H TllolH ^ ^ ^-71 #3.^ TIMS. Al-olofl 7 fl 7 fl^ Tll^H 3r$.A 

[*J^8" 5] 
*ll 4 

6] 

HS1 f^Sm 3# ^^13. ^ H]fl^ 71 <3 €. 
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[^% v 7] 

*ll 6 %H &°H, 

#7l TlMB ^Jf^o} ^ H ^>2fl^ ##<^t§- 

on' ^ 

#7l E^^l- ^flofl #7l TflolH ^ #71 l^cgofj 7fl?fl^ *fl2 

^ JE.^S| f #7l E^^T- #7l TflojE ^ #71 #5.^ -g-^-g. 

^#f^ vfloj) ^^1^-JL, #71 *|]2 Hg^hfr #7l ^11 Wj«H # 

£r ^1» 5fe ^ ^-^-S. ^ y l 7l*j -ft. 

8] 

211 6 %hi 5fl°H, 

#7l TflolB Bfl€^r ^#^1 ^111 ^ TflojH ^ TflolE o.^^- sfllg 

^ 2fl2 ^ TflolH &^±3. ¥#S|5l, #71 2)11 TflolH #71 Tflol 

B^f -g-^ #^Bl-0^ ol=^^j7 ( ^-71 ^ TflolB sfl^ #71 TflolB -^^ 

t 

nl- ^Tg^ ^.<y^ ^nJ-O.S. o] ifLc^ *1 ti| , # 7 1 ^2 ^Bfl Til °1 — #7l *lH 7\]°] 

B t^^lS ol-f-^lxr ^ ^io S *>i=. Hi ^ 7l^ -f. 

9] 

a J-H^l 71^1 i2^2l D -lt $^*H *H^Rr ^7^1; 

#7l eg erf #^1 211 1 ^^M: ^*Kr ^Tfl; 

#7l *fll gfe «KE*ll7l# ^^Hl 4^7fl2l afli i^-t g 4^r7fl2l 

2112 £^^-#ol Htfls ajf^ ^ TflolB S^nJ-g. ^#*>fe ^.^1; * 
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10] 

%7) 4 1 ^ ^7l *fl2 ^ *>4^ #sl^sl§-^S 

^*}JL, t}€" £^§^ ^2l^7llSc>^nVo_ S ^ ^ S}^- ^.g- ^ til?) 

^ 7l^ ^ ^^"j-^. 
l^ty 11] 

^1 io %N 5a°H, 

1- cl tsl ^14^ ^ Sfrfe 7l^ ^21 

12] 

4 io %N 5a<>H, 

A oM #^)^sl€-^- ^ A cM ^e]^-7llsu>^n|^ olAl^(in-situ) H o V 

13] 

4 9 3N SU^H, 
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#7l TflolB #<H| tifl*l€ TflolH -fr^ n& ^ *1H TflolH #^-§- 

^ #7l Til #Jf^ ^ #7l ji^b^ «§r^ #<i ^ ^£.3. 

7l^ ^ ^ H o^. 

14] 

*fl 13 *M 5&°H , 

#7l #H*g TflolH, #71 TflolH ^ *1H Til o]s ^ 

#71 TflolH S^SV^- °lHMd +\A°-3- 2flE^3-><^ ^tij TflolB £ ^nl- Ttfle^ 
#71 ^Hl 7fl«=>lB i^i^- 3fl^2] #7} §-« 0 >^ ^1^5. ^}^H -8-1^3) 

^ 5fe TflolH H^ ^^Hr 3-711; ^ 

#71 7flo]H *K£*)l7l^ #ofl TflolH ^ *fl 

ol TflolH *}$}S. *§^-s}^ 3:7^1; ^ 

#71 TflolH #71 TflolH ^ #71 TflolH sfl^l- 

AH sflEl^H *H1^ f-H^ TflolH, TflolH -R-3l^ ^ # 

7l 7}H^1 ^}o] TflolH *i^h8: 3:7111- ^ ^^.S 

^ wlfl*^ 7I04 ^ 
[^^j- 15] 

^ 14 %H1 5^1, 
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#7] *H TflolH £=l& 

16] 

*i| 13 5d°1 A i, 

17] 

*il 16 5£°1*1, 

^7l 7fl o]H S.^^ °l u c V ^ sfiB^^V^ ofltil 7lHH H 

#71 7fl°lH H^ 1 " 311 €^1 ^^-i- ^-71 ^^S. ^4*H 

^■7) 7flolB B^ sHU^ £fe a>£^l7l^: ^ ^Hl *1H Tfl^lH -B-^m- ^ *fl 
<H 7fl°lB ^i^-^-i- ^*Kr #7fl; 

^-71 *1H TflojH #7l 711 °1H -B-^l^- ^ -*7l TflolS 3fl€-i: 

£4=^-2.5. SflE^SH #5L*g TflolH, Tflol^ ^Tj- -ft-^nV ajj^ ^1 

<^ TflolH **H, ^71 *lH 711 olB ^ l"^^^ 
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18] 

*ll 16 ^Hl 5^1, 

#7} *fll *|<3^M: ^^*>7l 

^SlJL, ^"71 #JL*g TllolE^ # 7 1 ^Hif^ 

*il 18 $X°]*\ , 

^7) *fll aJ^-i- M , 7fl °1B ^ 

#741; ^ 

, #71 *fl2 ^"71 *fll ^ 
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